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ABSTRACT
Rosai-Dorfman disease (RDD) or Sinus histiocytosis with massive 
lymphadenopathy is a rare and benign histiocytic proliferative disorder first 
described by Juan Rosai and Ronald Dorfman in 1969, whose etiology 
remains unknown. Since then, many cases were reported in the literature. 
The disease primarily involves the lymph nodes, and is characterized by 
painless, bilateral cervical lymphadenopathy accompanied by fever, night 
sweats, malaise and weight loss, reason why many patients are clinically 
misdiagnosed as malignant lymphoma. In some cases, extranodal involvement 
may be present. Leukocytosis, elevated erythrocyte sedimentation rate, and 
hypergamaglobulinemia are often present. The authors report a case of a 
52-year-old female patient admitted to the hospital with the diagnosis of 
pneumonia and progressed to multiple organs failure and death. During the 
hospitalization an attempt to diagnose a lymphoproliferative disease trough an 
axillary lymph node biopsy was disappointing. The autopsy was crucial for the 
diagnosis, illustrating a severe and unusual presentation of Rosai-Dorfman 
disease.
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CASE REPORT
A 52-year-old female patient sought the 
medical assistance complaining of 6-month history 
of progressive weight loss of 16kg. More recently 
she started experiencing thoracic pain followed by 
pleural effusion, persistent cough and fever. She 
referred being previously prescribed an antibiotic 
course without improvement.
Physical examination, at admission, showed 
an ill-looking patient, pale, dehydrated and febrile 
(38,2 °C); room air oximetry was 97%. Pulmonary 
examination revealed crepitation rales in the inferior 
two thirds of both lungs and the remaining exam 
was unremarkable. No enlarged lymph nodes were 
detected. Initial laboratory work up is shown in 
Table 1.
The patient was hospitalized with the 
diagnosis of pneumonia and antibiotic therapy was 
promptly started. Clinical outcome was unfavorable 
progressing with hypotension, respiratory failure, 
acute renal failure, thrombocytopenia and liver 
dysfunction, requiring mechanical ventilatory 
support, intravenous vasoactive drugs and 
hemodialysis. The β-2 microglobulin determination 
was 16.5 µg/mL (RV, 1.0-1.7 µg/mL).
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effusion with 300 mL in each side. The left lung 
weighed 469 g (RV, 325-480 g), while the right 
lung weighed 500 g (RV, 360-570 g) and presented 
a mild friability in the middle and lower lobes. 
The microscopic examination showed alveolar 
septa thickening, intraalveolar edema and foci 
of neutrophils, histiocytes and desquamating 
pneumocytes. The pericardial sac overture disclosed 
a 100 mL of yellow-citrine effusion. The heart was 
normal in size, weighing 360g (RV, 200-350 g) 
but presented left ventricular hypertrophy with the 
posterior wall thickness of 2 cm (RV, 1,5 cm).
In the abdominal cavity, the viscera were 
congested. The liver weighed 2.014 g (VR, 
1.400-1.600 g) exhibiting a brownish coloring 
surface. At cut surface, there were some irregular, 
poorly defined whitish subcapsular areas, which 
corresponded to Zahn’s infarct. The spleen was 
congested, enlarged, weighing 400 g (VR, 150 g). 
On microscopic examination a lymphocytic 
depletion was evidenced, associated to S-100 and 
CD68 positive histiocytes showing lymphocytes 
emperipolesis. Splenic micro infarctions were 
also noted. Gastrointestinal tract still showed mild 
hemorrhagic suffusions in the stomach and in the 
gastro-esophageal transition.
The kidneys were enlarged, weighing 252 g 
and 292 g, the right and the left respectively (RV, 
120-150 g). At cut surface they exhibited a pale 
cortex, compatible with acute tubular necrosis, 
confirmed on microscopy. Several bleeding points, 
compatible with the diagnosis of acute hemorrhagic 
cystitis, covered bladder mucosa.
The pelvic gross examination disclosed the 
absence of the uterus; a paraanexial hematoma 
measuring 8.0 × 7.0 cm on the right, a paratubarian 
cyst and atrophic ovaries.
During the hospitalization, an enlarged 
axillary lymph node was detected and biopsied. The 
biopsy specimen showed hyperplasia with reactive 
paracortical pattern associated to focal aggregates 
of epithelioid histiocytes (CD68+/S100 negative). 
Additional sections of the paraffin block were 
analyzed, without contribution to the diagnosis. The 
patient progressed to neurological dysfunction and 
coma. The brain magnetic resonance imaging (MRI) 
showed a hemorrhagic lesion in the right cerebellar 
hemisphere. The patient did not recover and died 
after 2 weeks of hospitalization. An autopsy was 
performed.
Autopsy Findings
The external examination showed an obese 
patient weighing 81 kg, measuring 167 cm showing 
signs of anasarca, ischemic necrosis at the tip of 
the tongue, fingers of the upper and lower limbs.
At the opening of the cavities a generalized 
lymphadenomegaly was observed. Lymph nodes 
of the pulmonary hilum, periaortic, pelvic, and 
axillary were enlarged, measuring up to 1.8 cm. 
Microscopically, these lymph nodes showed a 
Castleman-like appearance, with germinal centers 
of lymphoid follicles replaced by a proliferation of 
follicular dendritic cells and deposits of amorphous 
matrix. The paracortical area was expanded and 
exhibited vascular proliferation, immunoblasts 
and histiocytic cells presenting intact lymphocytes 
emperipolesis. The sinuses were filled by these 
histiocytic cells some of them showing emperipolesis. 
These cells were histiocytes S-100+/CD68+/CD1a 
negative (Figure 1).
Gross examination of the pleural cavity 
disclosed a bilateral, serosanguineaous pleural 
Table 1 – Initial laboratory work up
Exam Result RV Exam Result RV
Hemoglobin 9.0 12.3-15.3 g/dL Platelet 230 150-400 × 103/mm3
Hematocrit 28.2 36.0-45.0% Creatinine 0,72 0.4-1.3 mg/dL
Leukocytes 17.47 4.4-11.3 × 10³/mm3 Urea 24 10-50 mg/dL
Segmented 90.7 46-75% Sodium 130 136-146 mEq/L
Eosinophil 1.2 1-4% Potassium 4.4 3.5-5.0 mEq/L
Basophil 0.2 0-2.5% AST 131 10-31 U/L
Lymphocyte 4.7 18-40% ALT 46 9-36 U/L
Monocyte 3.2 2-9% CRP 236 <5,0 mg/dL
ALT = alanine aminotransferase; AST = aspartate aminotransferase; CRP= C reactive protein ; RV = reference value.
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Figure 1 – Photomicrography of the lymph node showing in A - Histiocytic cells showing emperipolesis (H&E 
40×); B - Histiocytic cells S-100+ (40×); C - Histiocytic cells CD68+ (40×); D - Histiocytic cells CD1a negative 
(40×).
The bone marrow was hypercellular, 
represented by 70% of hematopoietic cells, mainly 
at the expense of the granulocytic series. S-100+ 
and CD68+ histiocytes with emperipolesis were 
present, but in small number (Figure 2).
At the opening of the skull, the brain was 
congested, weighing 1.226g (VR, 1.200-1.600 g), 
with an acute right cerebellar hemorrhage, 
measuring 4.0 × 2.6 cm surrounded by gliosis 
(Figure 3).
DISCUSSION
Rosai-Dorfman disease (RDD) or sinus 
histiocytosis with massive lymphadenopathy is a 
rare, benign, and idiopathic disorder first described 
by Juan Rosai and Ronald Dorfman in 1969. It is 
a self-limiting proliferative histiocytic disorder, in 
which lymphadenopathy results from infiltration and 
dilatation of the lymph node sinuses by large foamy 
histiocytes which engulf intact lymphocytes and/or 
plasma cells within their cytoplasm, phenomenon 
known as emperipolesis.1-3 Emperipolesis is 
considered the most remarkable feature in Rosai-
Dorfman Disease, but may occur in other diseases 
such as H syndrome, carcinoma, neuroblastoma, 
multiple myeloma, leukemia, autoimmune hemolytic 
anemia, and malignant lymphomas (rarely).4-10
The disease affects any age group but 
occurs mainly in the first two decades of life. Men 
are slightly more affected (58%) than women and 
this predominance is highly observed among the 
African descendents. The most frequent clinical 
presentation (in 95% of cases) is a massive bilateral 
and painless cervical lymphadenopathy. Other 
symptoms include fever, night sweats, malaise and 
weight loss. Leukocytosis, elevated erythrocyte 
sedimentation rate and hypergamaglobulinemia, 
are frequent laboratory alterations.1-3,11
Although it has been investigated for over the 
last 20 years, the etiology remains fully uncertain. 
There are some theories that try to correlate the 
disease with an undefined reactive process or an 
immune defect triggered by a viral infection, namely: 
human herpes virus type 6 (HHV6), Epstein Barr 
virus (EBV) or cytomegalovirus (CMV).2,3,9,12
Although the most common presentation of 
the disease is represented by the involvement of 
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the identification of infiltrating pale eosinophilic 
histiocytes demonstrating emperipolesis and 
expressing positivity for S-100, CD68, CD163 
antigens, while Langherin and CD1a are typically 
negative. The RDD cells are moderate to large in 
size, with a large and round nuclei marginated by 
a pale chromatin. Some researchers attribute its 
origin to the bone marrow stem cells.1,3,9,13-16
There is a relationship between the disease 
and immune disorders such as rheumatologic 
diseases (mainly rheumatoid arthritis), asthma, 
glomerulonephritis and Wiskott-Aldrich syndrome. 
RDD is also observed in association with 
hematological autoantibodies. Foucar, Rosai and 
Dorfman published a study, which examined 14 
deaths of patients with RDD and found that the 
most frequent cause of death in this population 
was related to a marked impairment in the immune 
system.1,2,9,12,15,17,18
Some differential diagnoses include other 
histiocytic disorders like Langerhans cell histiocytosis 
(LCH), hemophagocytic syndrome, and nonspecific 
sinus hyperplasia. In LCH, the Langerhans cells 
have a homogeneously stained pink cytoplasm, 
lobulated nuclei, do not have phagocytic activity 
and are CD1a positive, besides having Birbeck 
peripheral or central (mediastinal or retroperitoneal) 
lymph nodes, extranodal involvement may also be 
observed, such as the skin, head and neck, breast, 
brain, gastrointestinal tract, respiratory tract, and 
orbit. The simultaneous involvement of lymph nodes 
and extranodal sites occurs in 43% of cases while 
isolated involvement of extranodal sites occurs in 
23% of cases.1-4
Lymph node biopsy is the cornerstone for 
the diagnosis of RDD, which is characterized by 
Figure 3 – Photomicrography of the cerebellum 
showing acute cerebellar hemorrhage and gliosis 
(H&E 10×).
Figure 2 – Photomicrography of the bone marrow showing emperipolesis (H&E 40×) (note the enlarged 
picture on the left bottom depicting a histiocyte CD68+ with emperipolesis.
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The clinical behavior of RDD is usually 
benign or indolent presenting spontaneous 
regression in the majority of patients. In these cases 
treatment is unnecessary. But in a few patients the 
disease behaves progressively requiring treatment. 
Systemic symptoms, as well as lymph nodes 
enlargement require corticosteroid therapy. In 
case of compressive symptoms, surgery and high-
dose corticosteroids should be tried. Radiotherapy 
may be useful as curative or palliative therapy in 
resistant cases and when surgery is not feasible. 
Chemotherapy should be restricted to patients with 
life-threatening disease or in those non-responsive 
to standard therapy or after multiples relapses.2,13,18-23
Although rare, Rosai Dorfman disease should 
always be included in the differential diagnosis 
of lymphadenopathy. Despite showing striking 
diagnostic features, it is important to remember 
that the biopsy specimen may not contain all the 
elements needed for a final diagnosis, depending 
on the stage of the disease. Despite being defined 
as a disease of benign behavior, it is accompanied 
by severe immune disorders that may lead to severe 
infectious which can lead the patient to death.
In this case autopsy was central to this 
case elucidation, showing once again the valuable 
contribution of this examination to clarify a seemingly 
simple case.
REFERENCES
1. Chhabra S, Agarwal R, Garg S, Singh H, Singh S. 
Rosai-Dorfman Disease: a case report with extranodal 
thyroid involvement. Diagn Cytopathol. 2011;40:447-9. 
PMid:21630484. http://dx.doi.org/10.1002/dc.21737
2. Chen J, Tang H, Li B, Xiu Q. Rosai-Dorfman disease of 
multiple organs, including the epicardium: an unusual 
case with poor prognosis. Heart Lung. 2011;40:168-71. 
PMid:20561887. http://dx.doi.org/10.1016/j.hrtlng.2009.12.006
3. Iyer VK, Handa KK, Sharma MC. Variable extent 
of emperipolesis in the evolution of Rosai-Dorfman 
disease: diagnostic and pathogenic implications. J Cytol. 
2009:26:111-6. PMid:21938169 PMCid:3168012. http://
dx.doi.org/10.4103/0970-9371.59398
4. Lopes LF, Bachi MM, Coelho KI, Antico Filho A, Bachi 
CE. Emperipolesis in a case of B-cell lymphoma: a rare 
phenomenon outside of Rosai-Dorfman disease. Ann 
Diagn Pathol. 2003;7:310-3. PMid:14571435. http://dx.doi.
org/10.1016/j.anndiagpath.2003.06.002
5. Rosai J, Dorfman RF. Sinus histiocytosis with massive 
lymphadenopathy. A newly recognized benign 
granules by electron microscopic. Hemophagocytic 
syndrome shows hemophagocytosis mainly of red 
cells, absence of emperipolesis, and the presence 
of pancytopenia and hepatosplenomegaly. In 
reactive sinus hyperplasia emperipolesis is absent. 
In these two last conditions, the histiocytes are 
S-100 negative.1,13,15
The generalized lymphadenopathy was 
the major finding of this autopsy case, which 
immediately caught the attention for the possibility 
of a lymphoproliferative disorder. However, the 
microscopic examination of the lymph nodes, 
showed the pattern of sinus histiocytosis with 
emperipolesis. This finding was detected on multiple 
lymph nodes of different chains, mainly those of 
deep chains. Although this lymph node commitment 
is not the typical presentation of Rosai-Dorfman 
disease, it remained the main hypothesis. The 
immunohistochemical profile of these histiocytes (S-
100+/CD68+ and CD1a negative), were conclusive 
for the final diagnosis.
In addition to the lymph nodes, other sites 
related to the hematological system showed 
emperipolesis, such as the spleen and bone marrow 
featuring extranodal involvement of the disease.
The impairment of the immune system 
related to RDD appears to have been responsible 
for the pneumonia and pleural effusion, ending with 
the septicemia and refractory shock. The prolonged 
hypotension in conjunction with vasoactive drugs 
administration and the possible intravascular 
disseminated coagulopathy were responsible for 
the splenic micro infarctions, liver ischemic necrosis, 
acute tubular necrosis, extremity necrosis (tip of the 
tongue and fingers), as well as the hemorrhagic 
findings in the pelvis, brain and gastrointestinal 
mucosae. The cerebellar hemorrhage, much 
probably was the immediate cause of death.
According to some authors, RDD may show 
different stages of progression. In many cases, 
depending on the stage of the disease, the lymph 
node biopsy may not identify emperipolesis. It is 
believed that the transformation of monocytes 
in RDD histiocytes occurs at an early stage and 
emperipolesis takes some time to emerge. Biopsies 
performed during this early phase of exacerbation 
may fail to show emperipolesis and therefore 
the diagnosis may eventually be compromised. 
That was observed in this case report, when 
during hospitalization, the patient underwent an 
axillary lymph node biopsy, which showed sinus 
histiocytosis, CD68 positive, and S-100 negative, 
without emperipolesis.3
28
Autopsy and Case Reports 2013; 3(1): 23-8 Veloso Neto JC, Siqueira SAC, Zerbini MCN.
15. O’Malley DP, Duong A, Barry TS, et al. Co-occurrence of 
Langerhans cell histiocytosis and Rosai-Dorfman disease: 
possible relationship of two histiocytic disorders in rare 
cases. Mod Pathol. 2010;23:1616-23. PMid:20729813. 
http://dx.doi.org/10.1038/modpathol.2010.157
16. Einsen RN, Buckley PJ, Rosai J. Immunophenotypic 
characterization of sinus histiocytosis with massive 
lymphadenopathy (Rosai-Dorfman Disease). Semin Diagn 
Pathol. 1990;7:74-82.
17. Ohori NP, Yu J, Landreneau RJ, Thaete FL, Kane K. Rosai-
Dorfman Disease of the pleura: a rare extranodal presentation. 
Hum Pathol. 2003;34:1210-1. http://dx.doi.org/10.1016/
S0046-8177(03)00402-7
18. Lai KL, Abdullah V, Ng KS, Fung NS, van Hasselt A. Rosai-
Dorfman Disease: presentation, diagnosis and treatment. 
Head Neck. 2011 Nov [Epub ahead of print; cited 2012 




19. Pulsoni A, Anghel G, Falcucci P, et al. Treatment of sinus 
histiocytosis with massive lymphadenopathy (Rosai-Dorfman 
disease): report of a case and literature review. Am J Hematol. 
2002;69:67-71. PMid:11835335. http://dx.doi.org/10.1002/
ajh.10008
20. Cooper SL, Chavis PS, Fortney JA, et al. A case of orbital 
Rosai-Dorfman disease responding to radiotherapy. J Pediatr 
Hematol Oncol. 2008;30:744-8. PMid:19011471. http://
dx.doi.org/10.1097/MPH.0b013e31817e4ac1
21. Oka M, Kamo T, Goto N, et al. Successful treatment of 
Rosai-Dorfman disease with low-dose oral corticosteroid. 
J Dermatol. 2009;36:237-40. PMid:19348664. http://dx.doi.
org/10.1111/j.1346-8138.2009.00630.x
22. Horneff G, Jurgens H, Hort W, et al. Sinus histiocytosis 
with massive lymphadenopathy (Rosai-Dorfman disease): 
response to methotrexate and mercaptopurine. Med Pediatr 
Oncol. 1996;27:187-92. http://dx.doi.org/10.1002/(SICI)1096-
911X(199609)27:3<187::AID-MPO10>3.0.CO;2-D
23. Komp, DM. The treatment of sinus histiocytosis with massive 
lymphadenopathy (Rosai-Dorfman disease). Semin Diagn 
Pathol. 1990;7:83-6. PMid:2180015.
clinicopathological entity. Arch Pathol. 1969;87:63-70. 
PMid:5782438.
6. Rosai J, Dorfman RF. Sinus histiocytosis with massive 
lymphadenopathy: a pseudolymphomatous benign disorder. 
Analisys of 34 cases. Cancer. 1972;30:1174-88. http://
dx.doi.org/10.1002/1097-0142(197211)30:5<1174::AID-
CNCR2820300507>3.0.CO;2-S
7. Djaldetti M, Strauss Z. Emperipolesis by megacaryocytes in 
patients with non Hodgkin’s lymphoma and megaloblastic 
anemia. J Submicrosc Cytol. 1982 Apr;14(2):407-13. 
PMid:7077719.
8. Sobolewski S. Phagocytosis by megacaryocytes in malignant 
disorders. Br J Haematol. 1980;45:173.
9. Colmenero I, Molho-Pessach V, Torrelo A, Zlotogorski 
A, Requena L. Emperipolesis: an additional common 
histopathologic finding in H Syndrome and Rosai-
Dorfman disease. Am J Dermatopathol. 2012;34:315-20. 
PM id :22356918 .  h t t p : / / dx .do i . o rg /10 .1097 /
DAD.0b013e31823b99fc
10. Foucar E, Rosai J, Dorfman R. Sinus histiocytosis with 
massive lymphadenopathy (Rosai-Dorfman Disease): 
review of the entity. Semin Diagn Pathol. 1990;7:19-73. 
PMid:2180012.
11. Maheshwari A, Seth A, Choudhury M, et al. Rosai-Dorfman 
disease: a case with lymphadenopathy and liver involvement. 
J Pediatric Hematol Oncol. 2009;31:200-2. PMid:19262248. 
http://dx.doi.org/10.1097/MPH.0b013e31818e5369
12. Foucar E, Rosai J, Dorfman RF. Sinus histiocytosis with 
massive lymphadenopathy: an analysis of 14 deaths occurring 
in a patient registry. Cancer. 1984;54:1834-40. http://
dx.doi.org/10.1002/1097-0142(19841101)54:9<1834::AID-
CNCR2820540911>3.0.CO;2-F
13. Henter JI, Tondini C, Pritchard J. Histiocyte disorders. Crit 
Rev Oncol Hematol. 2004;50:157–74. PMid:15157664. 
http://dx.doi.org/10.1016/j.critrevonc.2004.01.002
14. Kushwaha R, Ahluwalia C, Sipayya V. Diagnosis of sinus 
histiocytosis with massive lymphadenopathy (Rosai-
Dorfman Disease) by fine needle aspiration cytology. J 
Cytol. 2009;26:83-5. PMid:21938160 PMCid:3168026. 
http://dx.doi.org/10.4103/0970-9371.55229
Conflict of interest: None
Submitted on: 4th January 2013 
Accept on: 15th March 2013
Correspondence: Departamento de Patologia 
Faculdade de Medicina da Universidade de São Paulo 
Av. Dr. Enéas Carvalho de Aguiar, 255 – 10o andar – São Paulo/SP – Brazil 
CEP: 05403-000 – Phone: +55 (11) 98352-1500 
E-mail: joao-veloso@hotmail.com
